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Introduction
Recent technical advances and market liberalization processes have strongly raised the complexity of the financial environment that consumers face today. At the same time, changes to social security and pension systems have left private individuals with much higher responsibility for their own financial well-being. Fuelled by the widespread losses in the financial crisis 2007/08, many observers have therefore begun to question whether consumers possess the necessary knowledge and competence to make increasingly complex but important financial decisions (Mishkin, 2008) . Using a fairly standardized set of multiple-choice questions to measure financial literacy, various studies indicate that a large fraction of the population indeed lacks basic financial knowledge and that this severely hampers their financial engagement (Bernheim et al., 2001; Bernheim and Garrett, 2003; Lusardi and Mitchell, 2007; Lusardi and Mitchell, 2011) . In this respect, financial (il)literacy has been linked to retirement planning (Lusardi and Mitchell, 2007; Lusardi and Mitchell, 2008; Van Rooij et al., 2012) , stock market participation (Van Rooij et al. 2011; Balloch et al. 2015) , wealth accumulation (Behrman et al., 2012; Gustman et al., 2012) , debt accumulation (Lusardi and Tufano, 2015) , and risk (Lusardi, 2015) .
Only recently have scholars begun to argue that the self-perception of financial sophistication might be an additional factor influencing financial behavior. As a reflection of an individual's (subjective) confidence in the (objective) factual knowledge, efficacy beliefs have long been shown to be closely linked to the level of performance in a non-financial context (Bandura and Locke, 2003) .
Regarding complex financial decisions with infrequent and noisy feedback, it is particularly likely that individuals hold permanently distorted perceptions of their own financial abilities (Butler et al., 2008) . As a matter of fact, the correlation between actual and perceived financial sophistication has been found to be rather weak (Parker et al., 2012) . The resulting over-or underconfidence may therefore reasonably be expected to play an individual role for individuals' financial decisionmaking. Indeed, perceived financial knowledge has been shown to have a stronger impact on a large number of financial decisions than actual financial literacy (Allgood et al., 2016; Anderson et al., 2016) . Kramer (2016) furthermore finds that individuals with higher confidence are less likely to seek formal advice and Van Rooij, Lusardi, and Alessie (2012) show that overconfidence is not significantly associated with wealth, whereas underconfidence has a negative effect on wealth.
While the potential deviation between actual and perceived financial sophistication and its consequences for financial decisions have been investigated recently, structural characteristics of the actual-perceived gap in the finance context have hardly been examined so far. This is particularly surprising since many structural properties of financial literacy and confidence, when considered in isolation, are well known. As such, it is a persistent finding in the literature that financial illiteracy is particularly severe among women (Bucher-Koenen et al., 2016) and that women are also less confident in their financial knowledge (Lusardi and Mitchell, 2011; Lusardi and Mitchell, 2014; Bucher-Koenen et al., 2016) . Furthermore, cognitive abilities measured by formal education have been shown to be strongly correlated with financial literacy (Hastings et al., 2013; Barboza et al., 2014) , though there is hardly any evidence of the link between education and confidence in the finance context. There is, however, a large literature in psychology that explains the gap between actual and perceived ability with lacking metacognitive skills. Dunning and Kruger's (1999) "Unskilled and unaware of it"-phenomenon refers to low-skilled individuals who lack the capacity to recognize their ineptitude and therefore display tremendous overconfidence. In addition, selfconfidence has been shown to be inherently endogenous, induced by the consequences of one's actions. This gives rise to a self-serving attribution bias as the tendency to attribute success to the self and failure to external causes (Heider, 1976) . The self-attribution bias not only appears to be a robust and pervasive phenomenon in human cognition (Zuckerman, 1979; Sedikides and Strube, 1995) , but also varies along with age, gender and stereotypical task context. As a consequence, middle-aged men are reported to be much more overconfident than women, in particular with respect to masculine tasks relating to, e.g., math, science or finance (Mezulis et al., 2004; Niederle and Vesterlund, 2007; Jakobsson et al., 2013; Hoffmann and Post, 2014) . 1 At the same time, the so-called impostor phenomenon that leads individuals to externalize success and attribute failure internally (Thompson et al., 1998) has been shown to be particularly pervasive among high-achieving women (Clance and Imes, 1978; Kumar and Jagacinski, 2006) . Both gender and metacognitive skills have thus been extensively discussed in relation with the actual-perceived knowledge gap outside the finance context. However, they have not yet received much attention in the literature on household finance, nor have they been considered in combination. This is where our study contributes: We show that both the gap between actual and perceived financial sophistication and its effect on financial decisions are dependent on gender and formal education as a proxy for metacognitive ability. A detailed understanding of the relation between these structural characteristics on the one hand and financial knowledge and behavior on the other is a prerequisite for developing financial education programs that are tailored to the needs of the individual. This is particularly important for women, who, due to divorce or widowhood, still bear a much higher risk of hitting poverty in old age than men (Smeeding and Sandstrom, 2005) . Our work hence aims at furthering our understanding of the effects of actual and perceived financial knowledge on financial behavior by segmenting individuals along the two dimensions, their gender and education.
Based on a large survey dataset from SAVE, a representative panel of German households, we derive four main sets of results. The first considers the development of financial literacy and confidence over different educational levels of survey respondents. We observe that with rising education, financial literacy increases -with a stronger effect for women than for men. The confidence regarding this knowledge, however, increases in education only for male respondents but decreases for female respondents. As a consequence, women with higher than basic education are shown to be strongly underconfident of their actual financial knowledge. Men, in contrast, are found to consistently overestimate their expertise, though their overconfidence decreases in education.
Our second set of results relates actual and perceived financial sophistication with the decision to participate on financial markets. We show that financial literacy is positively associated with market participation for both gender. Interestingly, the positive impact of financial literacy is much higher for women than for men. It furthermore increases in women's educational attainment but decreases in men's and even loses significance for highly-educated men. Confidence, in contrast, raises the probability of market participation only for men with higher than basic education and seems to substitute the effect of financial literacy for male respondents with the highest educational level. Hence, perceived financial sophistication plays an important role for the financial market participation of highly-educated men, but for women and lowly-educated men only actual financial knowledge appears to be relevant.
Third, we examine future-oriented financial planning behavior, i.e., whether respondents save regularly and whether they report awareness of their saving needs for retirement. In contrast to the results on current financial market participation, we find the impact of confidence to be much stronger. We observe that both men's and women's financial planning are positively affected by their confidence if they attained sufficiently high education. While this effect complements the impact of financial literacy for highly-educated women, it again substitutes the effect of actual knowledge for men with highest educational attainment.
We finally study the discrepancy between actual and perceived financial sophistication -i.e., the over-respectively underconfidence of respondents -and its impact on financial engagement. For this, we employ a numerical score of the discrepancy as a proxy of "unjustified confidence". 2 In contrast to much of the earlier literature, our results show that unjustified confidence does not necessarily lead to undesirable outcomes: 3 We rather find that highly-educated men profit significantly from their overconfidence, in that they are able to engage more strongly on financial markets and plan more actively for their financial future with increasing overconfidence. Highly-educated women, in contrast, are at a disadvantage from their underconfidence with respect to financial planning but there is no significant association between their underconfidence and current financial market participation.
2 Our results hence lend themselves to more detailed interpretations than earlier work that use dummy variables to categorize respondents into the groups of over-oder underconfident individuals (Allgood and Walstad, 2016; Kramer, 2016; Bannier and Neubert (2016) ).
3 Our results hence support the findings by Parker et al. (2012) . However, as Guiso and Viviano (2015) point out, the distinction between good or bad financial decisions is often less than clear. As such, we cannot immediately claim that financial engagement, e.g. stock market participation, corresponds to "better" financial decisions than non-participation in financial markets.
The case for improving financial literacy has strongly gained ground over the last years with various implications for schooling, further training, and counselling. 4 Our work demonstrates that confidence with respect to financial matters also plays a non-negligible role in financial decision making. This role appears to be particularly relevant for highly-educated individuals and for decisions regarding future-oriented financial planning. Since higher financial literacy and higher confidence do not necessarily go hand in hand, as we show, it is important to strengthen financial confidence in its own right for securing financial well-being and independence. 5 This holds especially for highlyeducated women whose financial planning suffers from their acute underconfidence. The negative effects of underconfidence may therefore be expected to be felt in the future. Taking into account that women tend to have less attainment to the labor market and therefore dispose of fewer financial resources to stretch over their longer life expectancy, this makes them especially vulnerable to old-age poverty.
It should be noted, however, that the recommended strengthening of financial confidence does not necessarily coincide with reducing the bias between actual and perceived financial sophistication. Rather, fostering confidence would imply a lower actual-perceived gap predominantly for highly-educated women. For men, in contrast, it would feed into an even stronger overconfidence, particularly for lowly-educated men. As unjustified confidence seems to unfold its effect on financial behavior only for higher educational levels, this should be less of a concern. Nevertheless, our results suggest that training intended to strengthen financial confidence should be more specifically tailored to the individual person than simple programs to increase financial literacy.
The remainder of the paper proceeds as follows. Section 2 describes the data. Section 3 delineates the measurement of financial literacy and confidence and their distributional characteristics in our dataset. Section 4 reports the influence of the two variables on respondents' current financial market participation and future-oriented financial planning. Section 5 presents further robustness checks.
Section 6 considers the specific effects of over-and underconfidence on financial engagement and Section 7 concludes.
Data
Our study is based on the SAVE panel, a representative survey of German households' financial behavior with a special focus on savings and old-age provision. The and self-assessments hence refer to this person, whereas information on the financial situation are 4 For one of the few exceptions, arguing against the need for general financial education, see Willis (2011) . 5 Asaad (2015) comes to a similar conclusion.
collected for the household as a unit (e.g. wealth).
Our analysis uses data from the survey wave of 2009 that contains a large set of questions on financial literacy as well as respondents' self-assessments of their financial knowledge. The panelized structure of the data allows us to match complementary information on the sampling households from other waves (2007 and 2010) to the respective unit. Our final dataset consists of 2,047 households.
To improve ex post representativeness of the sample, sample-specific weights with respect to income and age are constructed and calibrated according to income and age classes in the German Microcensus (for a detailed description, see Börsch-Supan et al., 2009 ). According to Deaton (1997) and Winship and Radbill (1994) such weights should always be used in univariate survey analyses.
In multivariate regressions, in contrast, they argue that sample-specific weights tend to reduce the precision of the estimates without providing any real benefit. We follow their recommendation and weight the descriptive statistics throughout our paper, but use no weights for the regressions. 6
For the vast majority of variables in SAVE, item non-response is not a problem (Börsch-Supan et al., 2009 ). However, due to privacy concerns and elevated cognitive requirements, there are higher rates of missing values for questions on households' financial circumstances. This could potentially threaten data validity in the context of our paper. Deleting observations with missing items would reduce the sample size with an associated loss of statistical efficiency, however. Moreover, it would bear the risk of biased results when item non-response is not randomly distributed among respondents. Multiple imputation offers a better solution to the item non-response problem by simulating the distribution of the missing data. This should increase the efficiency of estimates -based on the larger number of observations -and reduce the non-response bias. 7 Missing observations in our dataset are therefore imputed using an iterative multiple imputation procedure based on a MarkovChain Monte-Carlo method (Schunk, 2008; Ziegelmeyer, 2013) . We use five multiply imputed data sets for our analysis and results are derived by using Rubin's rule (Rubin, 1987 (Rubin, , 1996 . Lusardi, and Alessie (2011) and contain the "Big 3" questions (Hastings, Madrian, and Skimmyhorn, 2013 ) on numeracy, inflation and risk diversification that have become a regular component of international tests of financial literacy. The SAVE survey adds some more specific questions that relate, e.g., to stock and bond markets. Appendix C reports the exact wording for each question.
We construct a financial literacy score that adds the number of correct answers for each respondent. and 71.7%) also the number of "do not know" answers is much higher for these issues. Overall, only 12% of respondents answer all nine questions correctly. In the SAVE survey, the financial literacy query is preceded by a question regarding respondents' self-assessment of their financial knowledge.
Respondents are asked "How would you assess your understanding of financial matters?" and may choose between answers of 1 ("very low") and 7 ("very high"). We employ this score as our measure of confidence. Table 3 shows mean levels of both financial literacy and confidence for the total sample and for subgroups of respondents. As indicated earlier, we split our total sample according to gender and educational attainment, where we consider three different educational levels corresponding with the German schooling system as delineated in Table 1 . Panel A in Table 3 reports the mean financial literacy score. The average score in the total sample is 5.59. This splits into a lower score of 5.16 for female and a higher score of 6.08 for male respondents. The difference between the female and the male average score is highly significant, supporting earlier discussions of a gender gap in financial literacy by Bucher-Koenen, Lusardi, Alessie, and van Rooij (2014) and Fonseca, Mullen, Zamarro, and Zissimopoulos (2012) . Panel A furthermore shows that financial literacy increases along with formal education. While this corroborates earlier findings of a positive relation between financial literacy and academic performance by Barboza, Smith, and Pesek (2014) , we observe additionally that this effect is stronger for women (increase by 64% from the lowest to the highest educational level) than for men (increase by 37%).
Panel B of Table 3 reports the corresponding results for the confidence score. For the total sample, the average confidence score is 4.58. Once more, we find that women's perceived financial knowledge is lower than men's (4.42 against 4.76), with the difference being highly significant. Surprisingly, however, women's confidence decreases when moving from the lowest to the intermediate level of education and increases slightly again for higher education (but remains below the level of basic education), whereas men's confidence increases along with education throughout. As a consequence, we observe a U-shaped relation between self-confidence and educational attainment for the total sample.
Since financial literacy is measured on a score running from 0 to 9, while confidence is evaluated along a score running from 1 to 7, we cannot calculate a simple difference to assess overor underconfidence. To derive a measure of perceived financial sophistication not justified by actual sophistication, we therefore follow Parker and Stone (2014) and calculate the residual from a regression of the confidence score on the financial literacy score. Panel C of Table 3 displays the mean of this "unjustified confidence" score, which captures both underconfidence (if negative) and overconfidence (if positive), over the different subgroups of sample respondents. Interestingly, the average unjustified confidence score over the total sample is almost indistinguishable from zero, so that the average respondent neither over-nor underestimates his or her actual financial knowledge.
However, this no longer holds once we split the total sample into the different subsamples. As may have been expected, female respondents on average show a negative unjustified confidence of -0.11 and are, hence, underconfident of their financial knowledge. The mean unjustified confidence score for men, in contrast, is positive at 0.13, indicating that male respondents are generally overconfident of their financial expertise.
Additionally, we find that both men and women show lower unjustified confidence scores with increasing levels of formal education. For men, the negative relation between unjustified confidence and education is comparatively weak as it is driven by the fact that the positive development of financial literacy along with education is stronger than the also positive development of confidence.
As a consequence, male respondents do become more realistic in their self-assessment, but still persistently overestimate their knowledge even for intermediate and high levels of education. For women, in contrast, the decrease in unjustified confidence is caused by both a decreasing confidence and a strongly increasing literacy with rising educational attainment. Therefore, female respondents move from a low, positive unjustified confidence score for the lowest level of education to a negative score for the intermediate and highest levels of education. The drop in unjustified confidence is particularly stark when moving from low to intermediate educational degree. Hence, women with more than basic education strongly underestimate their actual financial knowledge in our dataset.
We finally also assess the relation between perceived and actual financial sophistication by assigning respondents to the group of above-or below-average confidence and to the group of above-or below-average financial literacy. This allows us to form combinations of the two that are mutually exclusive and indicate whether respondents assess their financial knowledge correctly or incorrectly relative to the average. In this respect, the Low Low (High High) category refers to those respondents who perceive their financial knowledge to be below (above) average and who are indeed below (above) average in their actual financial knowledge. The Low High (High Low) category captures those respondents who perceive their knowledge to be below (above) average even though it is actually above (below). Panel D in Table 3 shows the distribution of respondents over these four combined categories. As can be seen from the last column in Panel D, most respondents are in the High High category. The difference between men and women is, however, very strong (44% vs. 29%). The Low Low category, in contrast, is the smallest group for men (15%) but the second largest for women (28%). When examining the development over different educational levels, we see that the two combined groups with below-average financial literacy (Low Low and High Low) diminish with increasing education. The two combined groups with above-average financial literacy (High High and Low High), in contrast, increase in education. Interestingly, within the group of respondents who perceive their financial knowledge as below-average even though it actually is above-average, i.e., the Low High category, we see a much stronger increase over educational levels for women than for men. This again underlines the comparatively large underconfidence of highly educated women that Panel C has already indicated.
Financial sophistication and financial engagement
The relationship between financial literacy, confidence and financial behavior is of obvious policy interest in an era that increasingly asks individuals to take responsibility for their own financial well-being. A number of studies have examined the impact of financial knowledge on wealth and, generally, find a positive association (Lusardi, 2004; Behrman et al., 2012; Gustman et al., 2012; Van Rooij et al., 2012) . The corresponding negative effect of a lack of financial knowledge has been attributed to financial mistakes such as paying too high fees or interest on credit card debt and home equity loans (Agarwal et al., 2009) , not participating in financial markets (Van Rooij et al., 2011) , or holding undiversified portfolios (Calvet et al., 2007; Von Gaudecker, 2015) . Of the few studies that consider the effect of excess confidence, Van Rooij et al. (2012) show that underconfidence has an individual, negative impact, whereas overconfidence does not appear to influence household wealth.
Following their lead, we try to shed more light on the channels via which actual and perceived financial sophistication have an effect on financial behavior. To achieve this, we examine two types of financial engagement in the following. We begin by connecting literacy and confidence with the decision to participate in financial markets. We then study future-oriented financial planning.
Current financial market participation
Several studies so far have examined whether financial literacy impacts individuals' decisions to invest in stocks. While Christelis et al. (2007) report that basic numeracy already influences portfolio composition significantly, Van Rooij et al. (2011) show that advanced financial literacy increases the likelihood of stock market participation particularly strongly. In the same vein, Balloch et al. (2015) emphasize the importance of more specific stock market literacy. Christelis et al.
(2011) furthermore report that direct stockholdings (as compared to mutual fund participation) are particularly strongly correlated with both financial literacy and educational attainment.
We take a slightly broader perspective and examine not only stock market participation but the decision to invest in financial securities in general. The securities that we consider can be individual stocks but also mutual fund investments, real estate funds, discount certificates, money market funds, etc. The investment decision hence approximates individuals' financial market participation in the broadest sense. Following Haliassos and Bertaut (1995) and Guiso et al. (2002) , our empirical specification considers many determinants of risky investments as control variables. Most importantly, we control for risk tolerance as gender gaps in stock market participation have been referred to gender-specific risk attitudes (Almenberg and Dreher, 2015) . Additionally, we control for wealth effects where we reduce the wealth variable on the right-hand side of the regression equation by the amount of financial market investments. only financial literacy and model (2) contains both financial literacy and confidence as explanatory variables. As can be seen, financial literacy has a highly significant, positive effect on the decision to participate in financial markets that is not reduced by employing confidence as an additional factor.
Rather, confidence displays an independent, significantly positive association with the dependent variable as well. Given the rather low correlation between financial literacy and confidence of 0.18 in our sample, this may be seen as evidence that actual and perceived financial sophistication indeed capture different effects on financial market participation. The control factors in the regressions show essentially the expected effects: The probability to invest in financial securities increases in educational attainment, household income and wealth. It is higher for respondents with a higher risk tolerance and for respondents who demand financial advice. Interestingly, self-assessed economics education has no significant influence.
In columns (3) and (4) of Table 4 , we report results for male and female respondents individually, and for different educational levels in columns (5)- (7) and (8)- (10), respectively. As can be seen, financial literacy has a highly significant, positive impact on the decision to participate in financial markets in almost all sub-samples. Interestingly, the influence of literacy is stronger for women than for men. Moreover, while the effect of literacy increases in women's education, we find a decreasing effect for men that loses significance for highly-educated men. Women's financial literacy hence not only increases strongly in educational attainment but its association with financial market participation rises in education as well. As a consequence, an increase in financial literacy should have a particularly strong impact on financial market participation for highly-educated women.
Confidence, in contrast, shows a positive association only with men's financial market participation, but not with women's. The effect of confidence for men is nearly as strong as the effect of financial literacy: This follows from comparing the respective coefficients in column (3). When considering the different educational levels, it becomes moreover evident that the effect of confidence is driven by men with higher than basic education and increases considerably from intermediate to higher education. For highly-educated men, the impact of confidence even appears to crowd out the effect of financial literacy as the latter is no longer significant.
So far, we may hence state that women and lowly-educated men raise their financial market participation with increasing actual financial knowledge, highly-educated men with increasing perceived financial knowledge. As such, there seems to be a clear dominance of either dimension of financial sophistication for financial behavior once we control for different levels of formal education. This has not been possible to deduce from earlier work. In Bannier and Neubert (2016) for instance, we differentiate between standard and sophisticated investments on financial markets 9 but do not consider respondents' educational levels. We find that men's standard investments are affected by both actual and perceived financial knowledge, while women's standard investments are associated only with actual knowledge. Sophisticated investments, in contrast, show a relation with both dimensions of financial sophistication for male and female respondents. Without consideration of different educational levels, actual and perceived financial sophistication hence appear to have mostly interrelated effects on financial investments. To assess further whether there is a dominance of either type of financial knowledge within specific educational classes, we will have to examine their net effect, i.e., the impact of unjustified confidence. This analysis will be presented in Section 6.
Future-oriented financial planning
Setting up and managing a retirement account can be seen as an important building block for financial independence in old age (Lusardi, 1999; Lusardi and Mitchell, 2007; 2010 Lusardi and Mitchell, 2011) and that highly confident individuals are more likely to calculate their savings needs for retirement (Van Rooij et al., 2012) .
Our analysis of future-oriented financial planning uses a combination of the earlier approaches.
We ask whether respondents save regularly as well as whether they have ever attempted to undertake a retirement saving calculation. We call a respondent a financial planner only if both factors apply and construct a dummy variable correspondingly. While this definition of a financial planner may seem as rather strict, we feel that each individual factor may not capture financial planning in a true sense. Regular savings, for instance, could also be designed to fulfill simple consumption needs. Similarly, a person who is aware of savings needs for retirement might not actually save as a consequence. By combining both factors, we believe that we proxy future-oriented financial planning in the most meaningful way. Using comparable measures, Lusardi and Mitchell (2008) demonstrate that financially literate women are more likely to develop a plan for their retirement savings needs than financially illiterate ones. Anderson et al. (2016) show that precautionary savings and retirement planning are mostly driven by confidence, not by actual literacy. This leads us to suspect that confidence might play an especially important role for future-oriented financial planning. Table 5 shows the results from an OLS regression on the financial planning dummy variable.
9 In Bannier and Neubert (2016) , standard investments comprise stocks and real estate funds, whereas sophisticated investments contain discount certificates, hedge funds, etc.
Again, we run a regression both on the total sample and on the subsamples segmented by gender and educational level. We employ the same control variables as in Table 4 with the exception of the dummy variables on retirement and employment status as these are clearly correlated with the dependent variable. From the regression results, we see that financial literacy has a significantly positive impact on financial planning. The effect is slightly stronger for men than for women, but it is not consistent over different educational levels. Rather, we find a significant association only for men with basic and intermediate level of education and for women with higher than basic education.
Interestingly, confidence shows a comparatively strong association with both men's and women's financial planning, with the economic size of the confidence effect being greater than that of financial literacy. For both male and female respondents, the confidence effect is focused on the highest educational level. For highly-educated men, however, confidence appears to replace the influence of financial literacy on future-oriented financial planning as the latter variable loses significance in this subsample. For highly-educated women, in contrast, confidence seems to complement financial literacy in its relation with financial planning. It should be noted, however, that the economic size of the confidence effect for highly-educated women is much stronger than that of the literacy effect.
Comparing the structure of effects of actual and perceived financial sophistication on the two types of financial engagement, i.e., current financial market participation and future-oriented financial planning, an interesting dichotomy arises: It seems to be the case that perceived financial sophistication plays a more important role for future-oriented financial planning, while actual financial sophistication appears more strongly associated with current engagement on financial markets.
Moreover, the marginal effect of financial literacy is higher for women than for men and vice versa for the impact of confidence. Overall, we observe the strongest influence of both actual and perceived financial sophistication for individuals with highest educational attainment. Euros per household with a median of 5,000 Euros. Since earlier work has commented on the negative effects of economic depressions on risk-taking and market participation (Malmendier and Nagel, 2011) , it may be well conceivable that our results are affected by the crisis experience as well.
In this respect, Weber et al. (2013) Though we do control for risk attitudes in our regressions, we still need to ascertain whether other crisis-related effects influence our results. It may, for instance, be the case that the confidence effects we measure are biased by the experiences that household made during the crisis. We hence need to ensure that the impact of confidence on financial engagement is really driven by perceived knowledge and not by recent experiences. This should also help us improve the generality of our results by making sure that they are not influenced by the timing of the survey. Table 6 reports the results from regressions on both current financial market participation and future-oriented financial planning where we now introduce a dummy variable "Crisis effects" that indicates very broadly whether the respondent has been affected negatively by the financial crisis.
We proxy the crisis effect as a crisis-induced adverse experience on the labor market, either in the form of a job loss or an income loss. The dummy variable takes the value of 0 only if there has been no negative crisis-related effect for the individual. In the regression, we interact the confidence variable with the crisis-dummy to estimate whether the effect of confidence differs between respondents who self-report negative effects of the recent financial crisis and those who do not. Table 6 reports the regression coefficients only of financial literacy, confidence, crisis-dummy and interaction between confidence and crisis dummy, though we use the same set of control variables as in Tables 4 and 5 before. 10
We find that the interaction term is only weakly significant for one subsample in each of the two regressions: In the analysis of current financial market participation, female respondents with basic level of education show a positive association of confidence with the dependent variable only if they have been affected by the financial crisis. With regard to future-oriented financial planning, the same holds for female respondents with intermediate level of education. However, as we did not find a significant effect of confidence on financial market participation nor on financial planning for these two subgroups in our original regressions in Section 4, this observation does not seem to alter our main results much. We therefore conclude that our findings with regard to confidence are not solely driven by the experiences households made during the financial crisis 2007/08.
Endogeneity effects
In our analyses so far, we have treated actual financial sophistication as an exogenous characteristic of respondents. However, this assumed exogeneity is clearly a controversial topic. Financial literacy could be affected by financial engagement, by learning from repeated actions on financial markets, for instance. This would give rise to reverse causality, a common form of endogeneity. Additionally, the measurement of financial literacy via questionnaires could be prone to errors. As a consequence, 10 The coefficients of these control variables are equivalent to those in Tables 4 and 5 . They are available upon request.
if financial literacy is indeed endogenous, the estimated OLS coefficients may be biased. In order to support our results, we therefore additionally employ a more exogenous source of variation in financial knowledge. In the following, we display the results from an Instrumental Variable (IV) estimation where additional information on survey respondents has been used to instrument financial literacy. 11 Given the complexity of endogeneity in household finance and its relation with financial knowledge, we certainly do not claim to have solved the problem. Rather, our findings should be seen as one further attempt towards rendering our conclusions more robust in this respect.
Appropriate instruments need to be unrelated with the error term and influence the dependent variable only via the characteristic to be instrumented. We believe that economics education acquired in school can only be a weak instrument in our context, 12 as Van Rooij et al. (2011) show that it affects the decision to participate in the stock market in its own right. Rather than employing economics education as an instrument, we therefore use it as a control factor in our main regressions on current financial market participation and future-oriented financial planning. Since the German education system is moreover quite homogenous across the different federal states, there is also no possibility to exploit geographic variation as has been done, e.g., by Lusardi and Mitchell (2010) .
We therefore need to rely on respondent-specific characteristics provided by the rich structure of the SAVE questionnaire for suitable instruments.
We decide to follow Van Rooij et al. (2011) in using a respondent's family members' familiarity with financial concepts as one instrument for financial literacy and use a respondent's actual financial knowledge in 2007 as a second. 13 Using lagged explanatory variables is a common strategy to confront challenges to causal identification using observational data. Lagged variables have the advantage to have a direct effect on the explanatory factor, while the correlation between variables sampled at different points in time -i.e., the lagged independent variable and the dependent variable in the IV regression -is usually lower than the correlation between variables sampled simultaneously.
However, in our case, this clearly comes with the disadvantage that the lagged level of objective financial knowledge suffers from the same possible measurement errors than our endogenous factor and might as well be correlated to the error term. We employ the financial literacy score from the 2007 wave of SAVE, where respondents have only been asked the "Big 3" questions on numeracy, inflation and risk diversification.
11 It could be arguer that perceived financial knowledge needs to be instrumented as well as it might also be prone to issues of endogeneity. However, finding meaningful instruments for both dimensions of financial sophistication that are unrelated to the error term in the regression equations is extremely difficult. When trying different sets of personality traits as instruments for confidence, we moreover found only weak F-values for the resulting regressions.
We therefore follow Kramer (2016) , who also uses measures of financial confidence as a central explanatory factor in his models, but only instruments financial literacy in his attempt to deal with endogeneity problems. 12 Economics education has been successfully employed as an instrument in the studies by Kramer (2016) and Lusardi and Mitchell (2007b) . 13 Compare Binswanger and Carman (2012) who also use an over-identified IV model to address endogeneity concerns with regard to planning behavior.
We therefore use the financial knowledge of a respondent's parents as an additional instrument.
Through peer learning, this variable is likely to have an effect on the respondent's financial literacy, but unlikely to have a direct impact either on current financial market participation or on futureoriented financial planning of the respondent. The parents' financial knowledge has moreover been proven to function as a valid instrument for financial literacy by Van Rooij et al., 2011. However, the authors also argue that this instrument, which implies that the respondent received some sort of advice from his family members on how to budget, is not suitable for instrumenting advanced types of financial knowledge. This is problematic in our case since we our main results focus on the highest level of formal education, where -as we show -the level of literacy is especially high for both male and female respondents. In order to control for endogeneity issues in our models, we therefore employ a combination of the two instruments, lagged own financial literacy and parents' financial literacy. Both of our instruments have the advantage that they are not influenced by the financial crisis 2007/08, so that results should be robust in this respect. Table 7 reports the results from the instrumental variable regressions using the Generalized Method of Moments (GMM) estimation method. 14 For reasons of brevity, we again display only the coefficients on (instrumented) financial literacy and confidence, but the regressions include the same set of control variables that have been used before. The statistics given in Table 7 show not only that F-values from first-stage regressions are high in the total sample and that the instruments for financial literacy are statistically significant. 15 Instruments also remain significant with Fvalues above the critical value for avoiding the problem of weak instruments (Staiger and Stock, 1997) in almost all subsamples. Only in the subsample of women with highest level of education, the F-statistic of the first-stage regression might not be high enough to rule out weak instruments problems. We therefore rerun our analysis by using the LIML estimator, which has been shown to be more robust against weak instruments (Stock et al., 2002) . Our results remain basically unchanged. 16 The results of the Hansen J-test further show that the over-identifying restrictions are not rejected, giving us the confidence that our instrument set is appropriate.
As can be seen from Table 7 , the IV results broadly support our earlier findings. More specifically, we observe that the decision to participate on financial markets (Panel A) is strongly affected by financial literacy. Again, the association between financial literacy and market participation is stronger for women than for men and shows the largest coefficient for highly-educated women. For the financial planning decision (Panel B), the relation with financial literacy is much weaker. Similar to our earlier results, we find equally sized effects for men and women. These are centered on the lower educational levels for male respondents. In fact, similar to our main results, financial literacy 14 Note that we estimate simple linear probability models in Section 4. As the error term of a linear probability model is heteroskedastic, we use Generalized Method of Moments (GMM) estimation when performing IV estimations. 15 Complete first-stage regressions are available from the authors upon request. 16 Table 7 reports only the results from the GMM estimation. LIML estimation results are available upon request.
loses significance for highly-educated men. In contrast to the findings in Table 5 , however, we do not observe any significant effects within the different educational levels for female respondents. The findings for the effect of confidence remain essentially unchanged for all subsamples. Our results hence appear broadly robust even when testing for endogeneity in actual financial knowledge. 17
6 Combined measures of financial literacy and confidence
Our analyses so far have focused on the individual effects that actual and perceived financial sophistication have on respondents' current financial market participation and future-oriented financial planning. This has allowed us to see for each subgroup of respondents whether one or both explanatory variables drive financial engagement. However, it is clearly of interest to see whether and in which way excessive confidence, that is not warranted by the actual financial knowledge, affects financial decisions. In our attempt to do so, we use two different approaches.
First, we employ the measure of perceived financial sophistication not justified by actual sophistication, defined as the residual from a regression of the confidence score on the financial literacy score. As a numerical measure, this unjustified confidence allows detailed interpretations of the underlying effects, as can be seen from Table 8 . Again, we use simple OLS regressions and employ the same set of control variables as before. In Panel A, we observe a significantly positive association between unjustified confidence and current financial market participation for men that is driven by those with highest education. Panel B reports the same result for future-oriented financial planning.
Even though we know that male overconfidence is decreasing in education, these findings imply that highly-educated men nevertheless profit from their (small) excess confidence: Their overconfidence leads them to engage more strongly on risky financial markets and to plan more actively for their financial future.
For women, unjustified confidence shows a significant relation only with financial planning but not with market participation. As for men, the association of unjustified confidence with planning is driven by female respondents with the highest educational attainment. However, since women at this educational level are underconfident of their financial knowledge, i.e. display a negative unjustified confidence on average, this finding actually implies that highly-educated women fare even worse in their financial planning if their underconfidence increases. The severe underconfidence of highly-educated women is hence really harmful for their future financial well-being and cannot be dismissed as a mere side effect. Rather, as our analysis shows, the underconfidence of this subgroup may be expected to show long-lasting effects as it cannot be overcompensated by these women's 17 It should be noted that our IV estimates tend to be slightly larger than the OLS estimates. Due to reverse causality or omitted variable bias, one would have expected OLS regression estimates to be upward biased. However, Van Rooij et al. (2012) report a similar finding and refer it to potential measurement errors in the proxies for financial sophistication.
actual financial knowledge. Table 9 examines this last aspect in even more detail. In this final regression, we use the second approach of approximating excessive confidence by resorting to the four mutually exclusive groups of respondents. In the regression, we employ the "High High"-category (IV) as the default group so that the coefficients of the remaining groups need to be interpreted in relation to the respondents with above average confidence and above average literacy. The coefficient on the "Low Low" category (I) will then report the results from a reduction in both perceived and actual financial knowledge, whereas the coefficients on the two remaining factors refer to a change in only one dimension of financial sophistication. Of highest relevance for the current discussion may be the coefficient of the "Low High" category (II) as it should capture those respondents that underestimate their actual financial knowledge.
As should have been expected, Panel A in Table 9 shows that men's current financial market participation decreases whenever one or both dimensions of financial sophistication change from above average to below average. For women, in contrast, it is only the reduction in actual financial knowledge (categories I and III) that is associated with a lower market participation. For both male and female respondents, we observe the strongest association for the highest educational attainment (with the exception of category III that shows no significance for men with highest level of education). For future-oriented financial planning in Panel B, we see these results mainly confirmed. However, and supporting the results on unjustified confidence from Table 8 , we find that any change in the two dimensions of financial sophistication is associated with a significant change in financial planning only for women with highest educational attainment.
Our results on the combined effects of financial literacy and confidence hence underline the gender-and educational dependency of the effects of financial literacy and confidence on current financial market participation and future-oriented financial planning. This allows us to demonstrate that the lack of confidence plays a particularly important role for highly-educated women's financial planning that cannot be compensated even by their high actual financial knowledge and that may be expected to hamper their future financial well-being. Our results hence naturally feed into the analysis by Van Rooij et al. (2012) who find that underconfidence has a negative influence on wealth, whereas overconfidence has no significant impact. They also report a positive impact of overconfidence on retirement preparedness, but do not find a significant role of excess confidence on stock market participation. Considering the structural characteristics of over-and underconfidence we are able to portray a richer picture of the relation with different financial decisions as such augmenting the earlier results.
Our findings regarding the impact of unjustified confidence hence add an important aspect to the general debate on the role of actual and perceived financial sophistication for achieving a high degree of financial well-being. It is not only the case that both dimensions of financial sophistication have the potential to raise financial wealth via stronger current financial market participation and future-oriented financial planning. Rather, the difference between the two, i.e., excess or unjustified confidence, may have an additional positive impact, depending on the gender and educational level of the individual. Since unjustified confidence decreases in education and turns into underconfidence for women with higher than basic education while staying positive for men on average, we need to be cautious in interpreting its effect and in drawing policy implications, however. More precisely, highly-educated men not only profit from their confidence, but additionally benefit from their overconfidence, i.e. their excess confidence over and above their actual financial literacy. As a consequence, there appears to be no need for a closer alignment between actual and perceived financial sophistication for them. Rather, as confidence seems to replace the impact of financial literacy with higher educational levels, a higher overconfidence may even be welcome for men. For highly-educated women, in contrast, the positive general impact of confidence on planning behavior that we found in Section 4, turns into a negative effect if confidence does not keep up with financial literacy. Such underconfidence reduces financial planning and can be expected to exert a negative influence on future wealth accumulation. As, on the other hand, actual financial literacy has a strong impact on current financial market participation for these women, the only viable policy to improve their future financial well-being is a strengthening of their confidence per se.
Conclusion
In this paper, we have shown that the association between actual and perceived financial knowledge on the one hand and financial decisions on the other is strongly dependent on gender and educational attainment of individuals. In particular the gap between actual and perceived knowledge appears to exert an effect on financial decisions that is strongest for individuals with highest educational attainment. At the same time, the gap tends to affect both current financial market participation and future-oriented financial planning for men, but only financial planning for women. Our findings hence put earlier results into perspective: Survey data from predominantly male respondents with high education should deliver totally different results than data from female respondents or respondents with low education. Future research working with specific datasets should take this into account. Kruger and Dunning (1999) have argued that individuals tend to be "unskilled and unaware of it", so that a certain degree of metacognitive skills is needed to recognize one's own (in)competencies.
This seems to hold only for male subjects in our context, who become less overconfident (i.e. more realistic) the more educated they are. Women, in contrast, seem to be "skilled and unaware of it":
With increasing levels of education -which go hand in hand with higher levels of actual literacythey increasingly underestimate their financial abilities. What renders this observation problematic is that it comes with a potential long-term cost for women, who are already at a high risk of old-age poverty in general: While we observe that the financial decisions of highly-educated men benefit strongly from the excess confidence regarding their financial knowledge, highly-educated women, in contrast, benefit from their strong financial literacy in their financial market participation, but show an underconfidence that hampers their long-term financial planning. 18 In order to secure future financial well-being for this group of women, designing advanced training programs that further enhance their financial literacy will therefore not be enough. Despite the success of past financial education programs for women (Clark et al., 2006; , future programs should be tailored specifically to the needs of highly-educated women for nurturing their confidence. Training programs that offer immediate feedback from financial decisions may be helpful in this respect as they allow to bring the perceived level of financial knowledge closer to the actual level. At an even more basic level, counteracting the perception of financial decisions as typically "masculine" tasks may be a suitable strategy for this target group as well as this may reduce a misalignment between actual and perceived levels of financial sophistication in the first place.
18 Critics might argue that those women, who are especially vulnerable with regard to old-age poverty, are probably not those with the highest levels of education. However, women are more likely to be poor in old age than men -regardless of their educational background (CESifo Group, 2015; Brown and Rhee, 2016) , which underlines the importance of our findings, although we do not claim higher confidence to be a solution for female old-age poverty in general, of course.
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